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efficiency and a long life by providing an organic layer having a 
luminescent layer between a ; hole injecting electrode and an electron 
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resistance between the luminescent layer arid , the electron injecting 
electrode, an organic electron injecting layer between the inorganic 
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SOLUTION: In this organic EL element, a base 1, a hole injecting electrode : 
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luminescent layer 4, an inorganic electron transporting layer 5 with high *'-[.''y : ^ 
resistance, an electron injecting layer 6 and an electron injecting 
electrode 7 are laminated in this order, and a driving power supply E is . ; ; 
connected between the hole injecting electrode 2 and the electron injecting 
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multiple luminescent colors. The inorganic insulating hole injecting and > 
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luminescent layer 4. ::• Sj\ ••" : .f •• v : : ' 



:<19)'H*B1*«W (J P) 



02) Aiffi 



(a) : : .. (ivmtihMKm&H "■ : 

; ^ • V : ^^§2000 — 2 68967 

■^V- " ; ^< ; .-(p 2 0 0 0 - 2 6 8 9 6 7 A) 

'. (43) '/ilia ?.¥*'l?*P 9 29 a (20.00. 9. 29) -i 



(51) Int. CI. 7 v A 




F I ^v-;. 


! ^% V' A. -.v • • fr7>r (##) 


H05B 33/22 r 




H05B 33/22 


U;,/ ;^:V.y ^y.yy -a • 3K007 y. : . 

yy v^^y- •.y^- *7/c ^^''"v^vy-':.;.': yvry 


: : V 33/14 • 


• • '"•'v : •-. "... ; -, 


^ 33/14 


a y-:u y :4 : ?.' 








; *SI* »*«W^9 OL (^HH) . 


: (2i)tBM*:-." ' 


; 1-69970 ^ y • ' 




ooooo3067 : , . v^y^ '^yyy^y y.^yy 












/ ; J#J* 1 1 ^ 3 i 6 0 U999, 6) \ ^ ; 










(72)§gBJl# 


* :■:''. •'. y> y'.^' 








.jt*«'+*K B *tS-TB 1 3# I ^ r>: f: 






y •'^•■Vr',v 








<72>5M1# 


H . . . v- 1 ; . v y - 






^yyyy-y 






' :"• :•. . .. • : -V .,• •■ - '. . " V 
' ■ ' • '■ •: '. ' • 




-x^ -x-ftt^a^ /yyy~ y 




■'•f "' r-y-, ' 


(74mSA 


100082865 '-C" r:',;' ; .", 'v ' ^ V - : • :V 




: ' : IV^-V V • • '3.' , 

•:- ! -' : : "'*"";>•• v,"*^';- ;■• • V;v - V v: - .-• ' 


• v'-'v. • 


#a± 5# , y ; v; r y ; ; f ■■ 






: i . ' • . v S . .. • » • , 





(54) [fgfj<Z>£»] WtSELUlx 



(57) [giKi] yy>V;:?::-.:u-.;..; ; .;- 
;■"[«■] *«^ : i*««'fto*rr*^' ,J y 

■"6 ..'*»»,' fif§#T<S3X>^*«E L^x*ffi«-r: 



_F 7 

EZZ2ZZ2ZZ 2ZZZZ 




:■■ y'.v,".- v -.jV; ;r(>2 >->- ; Y ;V> ■•>•'•' ^B3 2 o o o - 2 c 8, 9 6 7 , 

/[iiif^#.©«&ffli::'V- ^ 
[ffi^isi] ^-TuffiAmffitm^ftAm^t. cn- . [0 0 0 2] .-. '■; [f 

u ..;;V: ;: v--.;^v;.,^..^.; ; ; • . .. . •. : . • . . ^£»&t^5 ?v x ^vhhvcwjwjbjWI' 

MIE«**t*¥ttX«|I^O|WKti*-)!'«ryn^.* "I J6'f>tlT^5. .M(HC**E L #-7»4. ii 5X2&«±li 
**-i-fct>fc**'**»r3fc*.to^^ :*©J:fc**74>*® ! .. 
Sffi©fM$ig7fai£lf£WU ; ; • V' • . ' ■%?mnitttCfrtt'}**ifofc. ! 

£©iS^©&»«|7-*ft2III t «^ttX««i0IBCtt:'.:Vj i-AtfA 1 q 3;^ 5fc*W«H«yfcf£*li €» • 

Mffi^et^-^ttAmffiWP^I'ttM«*e8t1i^^ 10 .**7-il.-0>4. . . . . : 

.ffiAlftjiHSirtS^flilEL^. ^l-^'^:"^ ; [0 0 0 3] Z.tl£X'lZ®&2tlT^Z% : FWx!itLT 

>£ UTtt»K»4eVEilT^*.-pT; 7^* U&ISJtE V' ;.fc*i©#«fc£'««a<fc^^^ fr- 
ig, -*J:at7A*U±aA«3E'#. ~ : tSZZSi>?M;;K- «^»«<t^Ttt. 21«^^V^J31«ig^*^^^ 

fg 2 i?UT.tt**fC 3 ~ 5 eV©&Jg© 1 ««±<h * . . [ 0 0 0 4 ] 2 IflfjgcDflJ tltll &X«« £ : 

Stitzmxm i ©#«£ l at?. ' ■ m?&Amm<Dffl\z*^)m&mt%x®tfBf&2nft 

'■. [19**3] iBtei^ 2 Ji£#tt; Zn, Sn, V, R «jfi*fctt. *^JUaA«ffi.,t.*^ttA««?)lffl{C5E3t 

jhi *ttt2 ©<r«E Ljg# . : . • . ;;o / ; • 20 £ txii.' v *r)^ffiA**.£«?'ftX«ii©rac*-Ji' 

K, R b, C s fc«fctfF r © 1 «EA±T* 0V 7># U 5. *-HtC^T©S91*}#fc-t*fc*l«ig : biS 

0\ 7>?yi \ i %Km*La&£tfCefrC>m&2ft [0 0 0 5] 02fccJ;tfia3fr. %iELifCttS«l 

•5 1 jifil-tfr 1 ~ 3 © ^"fHri* ©fr Ht E L" v L V £fll jfi t*. ; ;-' v -> .' / . - , 

. [0 0 0 6] 0 2 1, 1 ±iwH»tt^nfe^-^ii 

gt$*t 1 ~ I X 1 0" Q ■ cmTfeSSl*iai ~4©^-r . . *-JM$iMS 1 4 t^3tS 15«SftTl^. d© 
n*©fiEL$f.' V ■^/^^■>.r--\i':.';?-V': ^ ^ 1 5 tt, «7^M^©1i^fe^feLTlV j. 

[gn^js 6 ] Htjgc^fsiriwsM^aAefi. ^2b£ 30 5. : \*V:-y-'y :r '. 

9t*<£l8Lft\ZftVT;-.G. 2~4 0 molX^WTial* [Q 0 0 7] 03"ei±; »«1 1 JiCRW-fehfc*"-^- 

;'a i ~ 5 ©^rn^©*fitE Xm?. ■> •:. ^a*s i 2 tm^axwffi 1 3 <Dmz^mit^rs> 

0.: 2~3 0nmT»S»*JSl~6©U-rn^©WtKE fi£$nTU-5. : 

l^7. [000 8] znmmELm^iz&^Tu. 

(s i ,., g e.)' o, '■: . ' . " 40 ©wi^tt. '. W6»fc^*^?*stt*?< . _ «at©«: 

O^x^l ■ -.' ■ ?0tttCt)P3S^*5. Sfc> f«fI©*£t)LED, 

' 1. 7<y^ 1.: 9 9 . . ^ ' . >:..'L D t»U < U tV»5 W«*W i> 

Tfc'siMwi 1 ~ 7 © u-rn^©tr^E l ' ' [00 09] mftftft, (ed =t 

:u[gi*f ?] . ^&mmm»^-^.xmmm<Dmm , ; ;o.563tr*. c©±5*EL**fiKr4**ftST©ii:; 

tt; 0 . l~3nnT*ift^8 ©W«E L*^. : . '• .. fflli. -«©«^^^fr(CttX^n5€-T • - - ■'. 
: [%««©#«ii7i^] • . *f©ttW^*iiUT?T*p*as. ^©-WiiL'Ci:. 

[0 0 0 1] '■: ^ \ a P*5<tu:|s]ei^III K - V«*«<t* *51 i: t -e t 

i%w<Dm-tz>&mttm *%w\t. wiel xxu^ ■ y-T*- H*t**.' snsoauft*.- sa*Wf'?>;«wi' > ', 



f. ^ t> *ffl "C* -5 . b AvW ft # 5 . Z\ <D% lifcUST $ ft U ; ; 

*. z n S /*±X£©rW*« ^tt^ Flctsirv . 
x, T i «©*r-'J ir#Jtoi££ noetic •• 

: [0 0 10] iL©J;7ftP3g£#*rt'£ft*!>K. W«M,10 

■5. -..ioiiftlftWtt. ''«*F».2 6 3 6.3 4U*f. ftW 
. ¥2- 1 3 9 & 9'3 ttN¥ 2 - 2 0 7 4 8 8 ^ V; 

: . ' 6 - 1 1 9 9 7 3 ^a«TttWShTV\$ ; ; ' 

. [0 Oil] ' • / .J': ^ V" : '- - '.■•;■:??"'''• X 

! ; tip t f « ss] w«v ; 20 

'.V [ooi 2] * ^ :.. V V V. X- 

• (i) *-)m\mmtn'fiZAnmt. znzan 
i. *¥a A*e t ©pa bit*-^* 7P7?n r . . . : 

Atii^^wr-5W«8EL^. -= : ' - X' ; I 

i . (2) H9Ei6i}6ta©*S«tS^ttAl«. 

.W*3V5eV©£R© 1 «EU:£.££#T-5±i2, ( 1 ) ■ 
'>'■ ©#«E LsS^. ' K ■ . .40 

: ; " ( 3) . HflieS 2 Z n, S n. V, Ru, Sm \ 

.- -to&Tfi n*»'ss#?$n* iaa±-c^s±ffi (.1) * ; 

(4) ; ■: '.WjE7;U*'J-4«S*tt. L i . Na, K. R 

. b. C s43«fctfF r CO 1 a^±T?$> 0,7;^ 'J ±3S^ ; 
: Mg, C a*J«tl^S rC0lHtt±T*0. 7. 

- : >9 ><y ^Ttmth a *3<ki;c ei^a^sn* ia. , , 

(5) - Wae^}&taC0««8€^aAl(i. •ecDftfit^ 50 



' >^l t;'::;X;.:X-^*;V i ^ ^VISI 2 0 0 0 - 2 6 8 9 6 7. x 
1-1 X I 0" Q • cmT^-&±sii (1) ~ (4) py^ f 

■ ( 6) -f; mimmommn^&Am \i, m -zbiftzz [ 

WMzttLT, 0 . 2~4 0 mol%^#T^±ia ( 1 ) ■ 

~ (5). oUrm^mELm^. - 
■ . ( 7 ) . m&&t&t>xom®& mAia <ommt. 0 . 2'- 

. ~3 0nmT*-5±I2 (1) ~ ( 6 ) ,;COUl*tl^O#tttE / 

(8) HuidM^iiei^tt^-^aA^iis^. •> > 

^'O^fflj**.- (S i i-.Gje.) o, *',;"'.■.' 

o^x^ i. - ;:-" : X;'" ■ , 

1. 7 $yi 1. . 9 9 " • I ■],- • ' - ,; .' ' X[ ' 
-cfes±ie ( 1 ) ~ ( 7) o'i»T*i*©JrttE L JH?. : . 

( 9 ) ^ : wie^«^tt^-^aA^it«©Ki?«- 

. o: l~3niB-C&^±ia (8) (DtttSEL^. 

[o o i 3] ;: Uw--\ ■■):;■■■ : '"';V . t v ■ 

[&W©'*MjCDJgJ§] *^'W©-#«EL^tt, 

■: a A«a t *¥a X«s i . cn e. cMtgri (Oft < i > 
. >aA««©mK>iii«iiMiH|.*^ 

;-5. :;r : / '••/•t.^;-- X: ;, .-; ,: ' ; : -.y" : 

... [ o o i 4 ] ';m¥aXsa«fc«y ' {£{t*nfl^©ti«^ ^ 

*f ; WAtf. K. Li. N a, Mg . ; L a.: C . 

e. C a. S r . B a. A 1 . A g . I n. Sn, Z 
n. .Z rM<D&myimmtt.. £rcte'£&V£Zft±2-ez> 

■ i . N a. K. Rb. C s ftt*W.7/W 'J^WWKit 

f . 7 5/ft«jTfc Jt^. G&% t Lttt. ^J^«A g • ,. - 
Mg (Ag :. 0. 1~5 0at%) . A 1 - L i (L i : : 
0. 0 1-1 2at%) , In - Mg (Mg : 5 0-8 0 

at %) . A 1 • C a (C a : 0 . 0 1 ~ 2 Oat %) W-tf 

mi *>nz>. m% aXms/Uvtt cnecow^^ efts : 
*n£© 2a«et±o>»»M* t ffl> 1 bns, . 
too l s] n^ftAWH*9*stt> «^aA*+- . 

^^•5-£R±co)¥S tVnii^< . 0 . lnolU. h. ;:; ; 
S L< li 0. 5nnW±. 1 ni£i± fcTn.lfi >. . 

■ \*fcv *o±IEtttcl±t#f;$!ll5ttft^. l 
~ 5 0 0 n^&ttHif&M. m¥&Xn&<» i: i : . : ■:; 

: k ^zmmmm x&mnm &mtixb±y><>p\ ■:;[ 

[0 0 1 63 «. «-fttA^4; * *-V ' v ; 

L, tK.^-^K^ * -5 V it A f Kih-*'-- 

±. SSIIli l 0 0nmK±. "4*IC1 0 0 ~ 5 0 tf r.*{& ,/. 



.'. : ;: " 4 y . • : .' ' ; '• • ^20 0 0-2 6 8 9 6 7. 

V ;v ; -. :.-vv -5": -..v Cw^l^ ''6 , A \AA'V-;/,v": : ; 

'fy%mmti&v£ztl tt»««a^i&a#**< fc*' a'^kfcdjpTfcB'&ftat,- a#.5~.5 0 onm 

h®fk&mmw&<ti?TV£?§ ; : #iri o~3 0 omt-riq: twi u>. \: 

topi7] ai*««ev a*^«-5«^A«ao- > :!: v .^«'ft*»?*s«3i6tt*k*^#«.*sV.|iVj:i'ft; 

tt»lCctOM)I/«tMMS:^LTffl^ntfJ;^. WAV: <L L Ttt. -«AtfClMW63 - 2 6 4 6 9 

a i.j»©ftttR^*p*«v»ntfj:<; #ifctt*aaf . . y h >. >y i^>. u ;i/*fe3fi^t£«&^ saiR 

Wfci, T i N£©$«it£&£ffl^Tfc«fcK _ ;10 ; ^n5'>&< ife 1 Mifimf Sft*.\ ifc. K'JZ (8 
[0 0 1 8] a^aAlM^KttMtfcWtt!^*© •' -4V'J/7h) T^-^A^^s-^/u y-Ju* 
JfSiLTtt. »C«|gfi£t>jJV a«5 0 -5 0 Onm ' tz\tt<DWsMto-*m&T£T£&m%&&W££V>* / 

: [ 0 0 1 9 ] fc-)l&\mf'S \ '■>. ^ U > >. n P * X 1 2 -> ? ' p n »J. / 

*-^w«t<aAncioTt^t)0!4WSL -V; 3wwsn5. s^icte. #M¥8-i 2 6 00^ 

< V tt»BH&4. 5eV~ 5 . 5eV©#|*a«»3£LU.-"A $B (WH?'6 - 1 1 0 5 6 9*) .KE«©7x:i;U7>. 

«8K-:/iMM*>v?A ( I TO) . ffilBH h7-fe>R»*. #M¥8 - 1 2 9 6 9^&$g 
-TmiM >yV& ( I ZO) J; WHt<i ( In 6- 1 1 4 4 5 6 E?) fcffi*©?- bp 7 'J -;WXt->» 

,Ov ) . WtitxX (SnO, ) fcitflKfbffifft (Z n : :V : v \^'*ft«^ciL^T**. : ; '.•!.>' 
.O) <D^?nfrZ£mfctLtcb<Dtftlf%.Vi<\ Ztlt>. 20 [0 0 2 7] £Ac, *ngteT5S3fcri^&ft*x Htj* 

>V I n« O, K**-r*SriO, ©iE£tttt. 1~2 0 ^ .%UTO^^»*tt^'-'^OJ:5a»^©«3tJ!iciblt 
wt %. 5 - 1 ZwjX^£U.*y.fcfc'. 1 ZO -5ft;^#)^ffS«0 . 0 1 ~ 1 $#m%i £ fectt; 

rco i n, o, «c:*n-5Z no©fi^jttt, a^vi 1 2 . ., o. i ~5(**xt*4;i*«.iU). 

~ 3 2 wt %8*T.*.S.£ ' . . >&Tfi0. 0 l~2 0*a%gg[*«S L-VV 

[0 0 2 0] ^>'^^ttvttWik*i^*fe , ;':"V **.ta*^'to*T^T*itCJ:b^. *xV«« 
g?{tv'J ? >: (S i O, ) *^#LT^Tfe«t^. . Q%%&^&£k{£2itZZ. ±#^2'. .fiiftfiC^tT 
:SEftvU3> (S i O.V) 

s i o, od moilfeo: 5~i o%«s^«FS i>^. s ' #.*^±T4. ',;A- : -''V,'-'v-; iv; 

i o, wr?> iitr-to ,-. i t oottmm&tfm* 30 [ 0 0 2; 8 j *xhis t u t»i. * j u : > 5 

[0 021] 3t 0 tairfl!io«s«. ; \ *ib&^ t^s i-o i»&zmw£ 1^ >>. c<D<t5 

■.a#4 0 p~,7 0 Onm. ^iC&^JtjttC^f :: . *7;i/5 r."? LTtt. '«IIH6 3 - 2 6 4 6 9 

#5 6%m±. > :: S6Ctt8 0%R±. ^»C9 0%«±T - v - 2^. *#PB¥3-2 5 5 1 9 0#. #W¥5- 7 0 7 3 
*5:t«SL^. iiBWOftOT^t, »5t ' 3^. WH75.r 2 5 8 8 5 9^, ftW¥6 - 2 1 5 8 

a^#8|< jSoT<5. ■.: '• [0 0 2 9] '*r . ■ ,k»> x ( 8 - f y y v 

[0 0 2 2] Haojf ^tt.. 5 0~5 0 Onm. «tt5 0 5h) 7MZ>>A. HZ (8- + /U/5 h) 

~ 3' o p momapmt. uVi. *<o±.mm\zm ; ->ca. (^>y ( f ) -s-^/u /7»; a 
;'»ttfc'v>at.' **o'jft»taa»ofit1 , ****fi®<i: ^ *o ia. ex (2-/^-8-^/ u/^i-) 7^5-^ 
• e^4u^. a:S»nrr**t. : . +»^^'#en • ; k. ku x ( 8 u /7 K) -r > a,; 

i o o 2 3] fttimit. 'pfi<t i>%ytmmzm$?% % a. 8 y / 7> u ^l: y y x ( s - ^ a □ - 
: i «a.^ifctt : 2'a*Ki©*a<t^«»a«-- : *ft..tt*;' ; ; ;£s^*/u/? h). #y ?a. t*x (5 - ? □ n - 8 - 

ommm^t^o } . ■ . . ■ y y 5 *;>->aA;: 5, 7 -^^p;i.- 8 

•■ [0 0 2 4] seftitt. (eil) fect^m^coa ; > y v.5 hT^sH^AV ; k»j X ( 5 . 7 - ->♦:/□*-■ 

oae?$±BE$t '*«!6^^«>:;a3t*fcttv;tt*;^;; ."».. (in - t'x xs^t 5 'i^r/, 



<DlZMZm0§lft?£GTZ7)y$±K7&l8#T&r>T, x 10 0 3 1] u©(J*\ fx (2.->#^-8-^> 'J 

t> «fc < . 31 ©«t 3 "ft © t L-T tt. t'X ( 2-'***- 7 7h) 7^a-'7A(I ID. - u - V - f X ( 2> 

8 -*y 0 / y h) (y x. / y h) 7)12.-0-^(1 11) . 7 7 1-')- 7^5 x>7 A"(I 1 1) . t'X 

. fX. (2 -/f;l/-8- + /'J/7» (*^h- . ' (2. 4-y^f;H8-^/ij/7F) TAi-OA 

7>y 7 h) V^S^AOH) . fX (2-*^- . (Ill) -M-^*V'-fX (2, 4 -->'A^-8- + 

8 -*y u'y 7 h-) (/?-?i/'/7h) 7^5-OA yj/ 7 h) 7^ = -r7A(iii) .fx (4 -x^;i/-; 

(III) . fX (2-/r^- 8-^/0 / y h)' (^7 2-/7^- 8- + /U/ 7 » 7JI^X'7A(ilD -, 

,-?k'/ 7 h) 7^5X^(111) . fX (2 -/tMP . w-^^y-fX (4-X^P- 2-y^U- 87*./. 

- 8 U > 7 b) '. (*^ h - 7i->7x y 7 h) ' U/7 h) 7JU5-0 A(I II) . f X ( 2 -/^;i/-4 
•7JU5X-?A(I1I) .fX {2- 8 -^7 U 7 10 U ^ 7 h);7/W5-9A(lII) 

(^-7i^7i/7h) 7;p5-'7A(ii *y- fx (2-75^-4-7 b*x*y 'J y 7 h) 

I) , fx (2-/7Ml'-8-*yV./7M :W7- , 7^5X>7A(in) . fX (5-->77- 2-73MI.- 

7 xn)l/7 x / 7" V) .7 ;P § X"7 A(l 1 1) . fX (2- 8-+/U/7F) 7;i'$X'7A(lil) ..- u -:**y- 

8 -*7 'J/ 7 h) (2. 3 ->7f*7x/ fX (5->77- 2-75^- 8— *7 U 7 7 h) 7 

yb) 7JU = X'7A(II1) . fX (2-7-^-8-* ^5X-7A(III), . f X ( 2 -7 5 - h 'J 7^ 

7 u y 7 K) (2. 6--yy^7xy7h) 7;usx nyyju-s-^yjy^h) 7^5 x£ AO id 
>?a(iid . fx (2-y^i/-8-*yj/7 h) . -**y-fx (2-y5 1 ;V-5-h | J7;p^-uy^;i/ 
(3,'-4-i>^f ji/7xy>h)/.7;wsri9A(iii) : -8-*yjy 7 b) tjis.-OMud mo-Tfc 
fx (2-*^-8-*/uy7h) (3, .5.^/;3; ; "*iyy ; >' Vr'-'"^ ,'/. : ;. • ;^v. ; ^v:; ; - ; : 

5 *0l/7x 7 7>) T^S-^Ad 11) fX ( 2 - 73V. 20 : [0 0 3 2] £©«j5>©#X h^ffi Lfti. 

g -*7 'J>7» (3, 5 ->J-ttTi-ff)l7 >\ '0-1.2 6 0 Of'ii (iS¥6-.l 1 0 5 6 9§) (Ce'd 
x7 7b) 7>5x£A(iII) . fX (2-y^;U-8 . «©7iX;|,7>b7t>&£#^#!S¥8-- 1 2 9 6\ 
-*/'J/7t) (2, 6-/7x^7x/7h) 7 . 9*t&$8 (#S¥6- 1 1 4 4 5 6*). ee*©x 
^US -'bA(III) v fX (2 -><>^- 8 -^y U /5 ;/ : ;7yHl'lf>R|ftSi;*»*Lkv : 7% 
M (2., 4. 6- h 'J 7i^7x/7 b)-7)\>=iZ ;. ; . [0 0 3 3] .^3tS««^ftA*iijig**taft.t)9Tfe : 

y a (i 1 1).. fx (2^-/5 : -^-8-*y uy7h) . ^Tfc«fc<, .;r©±3ft«£teMJx (8-*;uy7 
■: <2. 3. 6 - Kuy?-^7x/ 7>). 7^5i-yA(i h) 7 ix&z&m-t-zzttiws.^* cn^ 
in . fx (2-/^-8-4-/ uy 7 m; (2, '., ©^tt^SSr^l-n^J;^. '/;":;. 

• 3 . 5 . 6 -fK7if-^7x7 7» 7;l/5X9A(I : 'J 10 0 3 4] £ft, ^ftlSte. ftfiCfcUT. '>ft<<h 

id . fx (2 - 8 T*/'J.y 7f) (1-7- 30 
,,7h7hr 

=¥/'J/ 7K) (2 -7^7 K7» ,7Jl'5->7A(II • ? SfCtt^WiB^S+C *§WSt5 C tA^ 

1) ; fx (2. 4-^^-8 i - + /U/7K) W*L^. C©i3ft^^f»r*W5ft;^^©##4 ■ 

(«h-7x^7x/7D 7^5-^(111) . tt. 0. 0 1~2 Qi**%. SSKttO. l~i 5^ffl 

' ■■■ fX. (2, 4-^y^Jl/-8-=¥y U77h) i/ly— %tt%Z.ttiW3L\sU. . . 

7xZA7x;7h) 7^5-'7A(III) .fX (2. [0 0 3 5] Jg^STtt. ;^.^'J 7©*7 f >^e^A 

4-x^-8-t/U/7M (7^-7xr:JI/7 X7)iT#Sftfe. S*^ U 7ti®ttWII^UftWt 3 ^. 

. xy.7i>) 7)i/5ii : 0A(iii) ; . fx (2. 4-i?y# ,- #»u j£©att©* j p'j7aXtifi^b^< <ft*ft: 

• '.>•?- 8 -+y 'j > 7 h) (3. s -^yf-jpxxiy 7 .'**<ti& ! li» 1 ^^--i>*'Sitfc< < ft 0.; 

h); TKZ-VMIU) . fX (2. 4 -^77^-8 ^"«.;':;^O0t*iv»7jfilft*»**.. H->5>h*;' 

- + y 'J y 7 K) ( 3. 5-v-ter t- 7*fA7x 7 7 ^l©«k 3 ftS^pit^.S*?. -<t(r«fcO. 

h) 7^5n'7A(III) . fX (2 -y7 t ^-4-x5 1 ' ©fc^^ifiiii^ttSr^fcS-e-Sit^T^. 5E)t&S 
;U-8- + y'J /7 K) (A7-^U'/7h) 7)l>$- . ^fiKfit^ff'Sti-'S-t^T^-S tifetC; %7t«m 
;• -7AUII) . fX (2- 4-^ 8 ■ * if ,m?0£l£&*fa±$l£Z> Z t^^i,. 

0 y 7>) ,'(«^7x^7 x.y-7 H). 7/1* = --7 : , [o 0 3 6 ] fi^rieffliri e,n* *-;i/gEA«i2itt(k>; 
. a(iii) . fx (2-y^;p-5 ->77- 8 T^y U;;'^ 

; . y 7 h) :.(*M - 7 uy7>):7;i' = x7A(iii) ... .. . ttA«J»ft©^^'^^a«fttA|fc«40<t#^©*', 

fx (2-/5 1 ^-6-h''j7Ji'^-ay^-8-+y ^b^rntfiv?. ; ; i^^j:';^:';' 1 ;'- 

. U/7F) (2-f-7b7K).7Jl' = X'7A(III) ^ ; [6 0 3 7] m^aA*l52H4©{t;^«liLT«. 'J 

"' . - : . . ' : . . ; ^ so >^»<*. seic«8'-*y U 7-^n£^t^-©^^{^ 



(6 ) 



2 0 0 0 -'2 6 8 9 6 7 
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h) 7;i/5-^A ("A 1 q3 ) Sffl V>5'£ t U : ' • 
; Ui'Wfc. ±i2«7x-^7 >>7 : fe>^®(*. f > 7 ; '/ ;; ; 

: [003 8]' *-)i&mi&wt$mz ix& an' 
&x&i> h v 7izjk>7 5 >wtmte>'2z\z\z^>y>-x 

">>i l k • f 7/>';- ,v /.o : - 'v".-\ 

. [p.o 3 9 ] z<n®£<D&%\t\t. *rif n.©*.V 'J 7 10 

smnm&ucv. 1/9 9 ~ 9 9 / 1 , 5 S ICS* b < 
ttl 0/9 0~9 0/1 0. tf£Jf £L<tt2 0/8 0 : . 
. ~8 0/2 0W.mttiZ><i: s j\Z-r2>Z.kW£l,i<\ ] 
: [0 0 4 0] Xftkmistt:* ttTll-IBicffi^ 

»$Utv. ^frfifycfi 1 ~8 5nn£T5 U . • 

< i •$SK;tt'5.~.6 Onmy ffrtitt 5 ~ 5 0 nntf S v t , 

V [o 0 4 1] *£. fi^s©^(j*tei bTtt- ~y&ii$; -: :ui 
'/ •*ii» i r**; imisifa >y-*'c»na* f/ ; 

^fiE1-5. : : ; : r : : ^/ '-'^ 30 
[0 0 4 2]'«^»<o^frli^irfig^$n^u^. i. :\ 

V V\Pa^T®Jl£g£ bv SlffiSffittO . 0 1 ~ Inm/ ; ' : 
sec ggfrs Ci^ff* l/K Sfc. K^'fTSilSIL 

V"'T*Ji**j«ric taw * u>. *2*t*«ut«j ;•: 
[o 0 4 3 1 zftz&m<DB&izM&Mm&£m*z&'^ 

Sizts^x, 1 lictt&oft^fc^ffSi*-**^ ft; 40 

[0 0 4 4] #5£lfl<7)freiEL£7-tt. ±Ef67tltV / 

: ;v;', • * ;/^ ; ' ; V \-//; 
[0 0:4 5] ^-froiSjiAx^^'L. 

'/■ ittwzmWiW.EEtfl&Ttz. :/^- i^y'-'v 5 : C- so 



.[0 04 6] st.- *?S L < fj&£##.mism-7'^i*.ii 

■ ' : (^"JB 2.B£»$>' ±Pg»fCW LT0. 2^ 4 0 mo \% f$G 

:^.*T»«>txi6»j«r*"ii t'ci o . «7-ftAmtS/i\ 

;;G^iifi^fl»)i^f«k<^f-*aATSvi^T: 
i^.S. L-*>t>; W«i*^t|^ttA«ffiffil^WJf:-JUO 

coSi^^«r^*J: <ff felt.* £ <h #T#* . ■ .* ft. M* 

:5ctWt%. ; .: ; -V ■ / ; Z;V.\V. /- 

[o o 4 7].. Ai^oMi^jMSliii./ 4<^«£tfiSgd« 
«F * t < 1 -1X10 " Q • cm. ®\z 1 x i o 1 ~ 1 
X I 0' Q ■'•■■cpT**.. «tttt9*««^^*«>^' 
J:I2«H t^S, t \z£ 0. M l^T^n £ 

.[ 0048 ] #!ffivmmn?*Mmt; : &z t<itk 

1 BK^t LTtt»M»4eymv ■> q«PS L < tt 1 ~ 4 
eVTfeoT. $F*t<teL i . Na. K. Rb. C s *$ 

±t5F r .*v6a«sn« i mx±.<r>7)it> u ^mTtm. 

.ifctt. ff*V< ttMg, G a*J«fc^S r ft 
5 i aKio7J^ U±^JS7c*» ifctt v »i u <'; 
: lil a*,ttfC e>6«R4ft* 1 aW±© 7 ^ : 

Tfc. #lcgfft U Kftv^^^A. Kft*;i/ 

, >>^A. IK-ffc-tr U^A/Wf* Lti. • Ctlb <£jg^ LTffl 

«*«fcttttfl:U5 1 f A*«.L i i Oft»T. 5 0 ao\%U h 

[ 0 0 4 9 ] -s S C* 2 J«- : 

: ^ t LT Z n, Sn. V. R u , Smfcitf I n^bii 

^§*««,JfSb<tt0. 2-4 0 mol%. «t0» 

: juiii>2 o moi ^wa^vfti p '>f«t 

"Vi i«^ttX«fl««ftT U ^*'fi* ? £ft*«A. Si: * 
_;(,^p ^«Sg*»teT UT < -5. 2 «W±£<#fflt-5 

[oo 5 o] foma-zhzft i BE^t'^mft (Kft 

in) flij»2*»^#***Ctlc'J:b";; : i«»1t»H*' 

* >;/ 1! > y/t 7; jK-a ft 5 fc 0 1 % X "i. ft 5 / . ; 



:-v. > : :■: *■< -^V"' "\- • (,:? ) v' : 'v/.';; : . : ':.i'< : '; 2 o o 0-2 6.8 9 6 7 . 

; to b 5-i]!'±BJS 1 «»^*ft*«a«ft*»i»^-f r ';' >) T^Si^A CA l q3 ) 1?©8 -*y !//-*k •« 
' (stoich iome t.r i c compos i t i on) ~t?$> • ZtlfoZ ;'; fctt* ©^*#'*Efi-?'i T S ^"tt^S^* i:©* /V 
'Xlf* UTlNt^fiwWIBS (non-s toich iomet ry) i'V';.'.;^.^ /<>J U>mW [ 

c.o 0 5 2] $iffipmmn?*i&Mtztt\ mz. • ; r. >&&#$£mizzktfi?£z. 

tfat LT. H«X«7 ? if? twffl N e . A r . K ; ; KM ££tifz ©T* otti «k < ... -jfc«#tt h 
r. Xe^*^tf5at%W>^LT^Tt)i:^. . UX (8 - + l ) / y V) 7 &S=-Q 

. [b o 5 3] &.*..''»^©a««Tp*ai£#©^ s^aAa©^*; %ytmizm&\z, . 

< . ' *a#ffilC»«*JB£*.T*.*«i L/Tfc «fctv .'. CO 0 6 3] «lM>*7&AJf to** & - 4*IC«WBS S *l- 
CO 0 5 4 ] £»#©*««? aiiJf I*. -5 t>©Ttt«X, , '»J^»IC«t.?T%JI***^-.aJ(r 5 

•' ' ' ;: ~5 0 OnmfSS. 1 0-3 0 OmtTZ Z. tmT£ 

coo 5 5] K^©ii««^ji«o|op t tTtt;-.'; ••: '^/^(■■•:;--^; -"v.-^-'^'' 

*?*L<«0.. 2~3 Onm. ftKO. 2~2 Onm. (0 0 6 4 ] ^^S. *t8©m¥SA®CD^t«. > 

(CliO. 2 ~ 1 .Q frgKMFS L l->. «?ftAB*^n , :, 'fciattWBa-T*.* C tfr S . A£*8ft&at>*:: 
J: on<T:*>m:< Tti; ■ «^^A-li UX©«IB*4:» £• ti>W£L\,\ V»fc«*'; 7*^7 r;X 

lc5£}¥Ti*fc < & < & t> T < : . ••"^■'"j- , ; ttffiS^tt^SSS* 1 0 . 2 urn .«T©£*£*at*<a^ 
CO 0 5 6] lhl2©K}&^CDSiam^J©ji^CD§3ji*fe; V -fZnZ.&M^&O. 2 

i LTtt. *rtf9mJm%mi3. E©4a©as«*fc yxo ; ^ss*i^'o . **©«fc«ffi'£»< u^t*«fc-sfc, 

tt^^W^SK^^ffi^^^^&^S^. Arts/* <ft9; m?. *-;P©aA$*s : b¥U<(&T-f&. : 

.ifeto*Ufc*-ft»Tt.'- 'j:E$r*£i:*2*:&W; [0 0 6 5] *$**©*tttt«cHS.s*itti>*t: 1 

-y-y h*JMBfcA/t<y ?t5*7cX/V^WS U 0" 4 PaBJlT©g$iei: LA 0 . 0 1— Inn/' 

K *5c***?£T$CfcT, -Wen©*-^ h sec .S*£-rs;ifcjWf*L^. ifc. B^^TJE^U 

-y-y hSrfflUTfciV\ y)t\,r<-'':: ' fc*. .S^It^SHS. $fc,.3R^©Bl(j«^S:C£<.; 

[0 0 5 7] !«]ft^©*6«mT*^H*A^'V^ftX» 1 LfcO, y vft*. • !&&£fflWLtzr)tZ>. 

f£t:i«^; X/Vy5'^f©7./t.y>^X©)E^l±. 6 . : C 1 C ; V 

' l~ lPa©teffl)Wf3;U>. ?/^y^?l±. )i#©A 30 CO 0 6 6] cne.&JS©Jgbticlt^#&£fflt>-5* 
Vtv>SB«itffflSn*^flStt*A. «3LtfA r. N V - :. : &CfiV»T. 1 »C«fCOftfr*il** it 
e. Xc, ,Kr$MT35. ^Sti ON, :pm'\tlit&#- V *a»J»CflK«ii» WT***t*/ 

rty9pX\Zliaio t ,*l>..9-9XS«fi*l>-C.Rl6:tt ^ ^0 0 6 7] *^©#«EL^«/ ±B5?^«t* 
X/t-y^Srff-pXfc«fc^. ^ .^4A«i£©WC;;- Mtt«58Ht*-^ttAtiaii f ■ : 

[ 0 0 5 8] 7.A,^fettt«RF*JS*ffl^fcSH .. "; ^ C©jS««6«tt*^;V)iAttmStt. ;> U 3 > 

•y ^Sfi©«* t LX\t. ft $ U< «R F 7. A -y . ' . C 0 0 6 8] if* l> < «, £^©^iai5£. <t 

0 . 1-1 O W/cb^ ©«ffl*W* t < . BKIfiU- 

0. 5~1 Onm/nin 1 ~ 5nm/min ©«ffl*W 40 >©^«ftfiR4. (Si ,-. Ge.) O.tSL-fci:! 

^ L^. : ;, : 'V-%-'V'" : V. v .''V. •• OSx^ 1. v^-v;- •:',^V-\ > ^-/ 

- CO 0 5 9] 6)cl»B#©*fiffl*<i:LT«. ^ffl (2 5 . 1. 7^y^ 1: 9 9 : ' ; \ : , 

.CO 0 6 0] *f6W©#«EL^tt, : i [0 0 6 9] "iOJ:iC, ; ^«i^tt^-)kttA««i'i£M 

:LT±EK3t'Ji BCr1-i;fSW©«T ^MSICW^*«©« : V ©$«»T*«»m«i*±Eai«.«IH<!:t* r i .: i : 

^aAa^w-rs. " , : ; ,V V' ; i ^:'r};:r-. ■ v..- ' ; *-;^Aaa*v^5g^sa©*aa^m^^ 

C 0 0 6 1] 6 ^^m^ a Alicti. ±E^ . .-^^ttAts z twr-ZZ.- bft hi WfiSSrt; iv.;: - ; 

*aT?a 6^a?tt-Aaattaa*ai^* £ u. : ^ttAaasroa^oafts^ata. ? *.; ;i <e -t- 
:io 0 6 2] a^aAa(c«, >ux (8 - u y 7/ 50 ; '^'"trtr *. ^-^ttAaiS* awt l -•••;?>.- : : \ 



( 8 ) 



2 0 0 0 - 2 6 8 9 6 7 



I»;*5S;fc £\ 15 v^^WS^S* S ^ U-f IC, 
##© -5 X 'J "y h £ o E ; L £ T 

f*r*<:6 < . 'j— £^ y- ? XjJ> y h©58£ t> '>&V>. ' 

■3 X h ftfittT S £ 5, . • •• ; . * ' 

[0 0 7 0] &3&®£WSf*-f yte. -iEiijMKBi'; 
•&oTV»nW*.< • 1 • 7 JBUT?*.oT 1 • 9 9HTt 
*'-5, ya<£ft<fcO;*:i* < Tt>, y d^n«tp'J>S < T 
fctf-^iiAlitf&TL; »a*%FUT< 4." fcfcV : 
ff£L<tt, ff£L<tel. 8 5EJLkT*oTl. 9 8 

' KTFT»s. :■; • - : .;: : 

[oo 7 i] 3i«^it*-^axffti;Httv m^f< 

t> j-'iv "cfiSotLfcttM^xtt.' . pSx<l T* 20; 

•5, S fcv ff Ife L< fix 1*0 . 4 £TF. «fc 0 ff S L <« 
0 . 3 RT. ftd 0, 2 «TT»4 £ t #ff|; v 
[0 0 7 2] fcSHtt. X ttff $ L<tt 0 • 6.&±. i 

off* b <« o . 7«±. ftic o. 8 fiCtr^t** ' ; 

[00 7 3 ] ±ffiB*©w*rs«.' 9tf7*- i*tw|k : 
a k ± bit 6 nfc** © v^tLjaE-c* * tti -.tmximi 

i [0 0 7 4] '|MIM^*-Jl^lftatiPCa. 30 
'^MfttLT, 7/V^#Xi:ffll>5Ne, Ar, K 
r. X e fcfeffS L < te&fH 0 at XSk% <fc Off $ L : - 
< 0 . 0 1 - 2*t96. #1' 0 . 0 5- 1. 5wt %g« .. 

UT^Tfei'vy . ctiecox^n i mrb2m&>± 
[o o 7 5] cn^©^ttx/^>^^X<tbT^ffl$ , : . 
<6TU BrS©ttffi*<1l&hfc^. . . >■. 40 

[o o 7 6] xny9iix<D^m\t. fiLfmomu ; 

. WiL<, ^Micti. lPattT. mzo. l~lPa ; 

.©«H7j»ffSb.n. v V'-:v . - 
.to 0 7 7] ^it^tt^^^sAii^H^^l.:;; 

^©«f \t: »«)■: f5|3tl)-- *B«*t«*y7T»*-':; Sp-' 



1 4 



[0 07 8] *s«M^*^^ttA«i^ji»i, v a#. ^ 

[0 0 -7-9J .g«ft^#^a^i^©!^'tLT: : 
■_tti-ftCtilittftV»*». »*L<«0.'.0 5-1 Onm. ' 
«t Off* t < lib . l ~5nm, mz 1 ~ 5 nm, -; &2>Wt '., 
0. 5~3nmeST*-S. ^-^A^A^tlJ: 0»< 

■S.-.^'f ■ : ; / ^ "v ; ; 

[0 0 8 0r.igB©te«8«eatt*--;l'ttA«5ii«©8!ig 

■ x/vy^te^ff^bu. -"^r' [:■;■} .'-•;>■;.; -V 

loos i] ;jwi^^.j^tx^^m 

.1-1 Pa©«H*<ff X/V^^fXlt a^©X 

./t y 9 %mi*$m sn^^FStt^x, tf a r, n 

e . X e . K r »*t«8T**.'' Sfc. e^SJii 0 N, : : 

/1 <y ^ 1iX fcJo A 0, S: 1-9 9 %g*g'& LTSfStt 
X/b ^ftffoT^iVi.; '.^Wyy hi L'T.tt±jB»« v 
l7nifctt^7uX/Vy^i:-rn^«t^. 
1 0 0 8 2 ] X A y >S± UTttR F«jg.*fflV»feS^ 
KXAy DCSlKttX/t-; ^ft^ffifflT^S 

iNrlCRFX/Xy^^ffiUVi. X/Vy^SE©«^ 
tUTtt. ff*b< «RFX/t-y>-e0y 1 ~ 1 0 W/' 
cm' ©«Brt*ff * L, <"."' fltMU— h \i 0 . .5-1 Onm/ 
Bin . #{cl-5nm/nin ®^H**ffi -L'H"; jpfcKRS© 
S«ffl*tLTttV: ^® ( 2 5 *C) - 1 5 0 VUfcTb 

^VV; ;,:: /'V . : : - '.• \ /■ ' " : :'> " 

[0 0 8 3 1 ] it* fcMX/^'> ^ S-fT^ T t> i < . R 

%&tf%tix\i. gmsrSA-r^a^-, n, 1 \ n 

h, , no, no, n, o#if»Mit>f Sttlv- *Ml*jEX' 
r**'^. ch. . c, h, '',:c'9«3jf*«f S*i'5>. 'c 

Tffl^Tfc.tu. : ■•.>:; .'."r." ;.\ 

[ 0 0 8 4 ] i*:58W©j(r«EL*^'tt. S8«©'*-f ffi 

: '5©T. «iie*^B t Is. 0..»i6ax .h*ft»-r*"5 i 
.«ftci:©»iilttfcAfflv:&*. C©fc*. 'J-^««© 
to o 8 5] ^eic. ^©wwn^mao^ft: *•«»>': 

fcJ6 K ; ^ jjb«iic-J::0 $tlhT5 1 1 Ami t-? 
>». »jtfi,i> s^©SAS-K<fcJ6ir, ^*ft«B.H 
SIi>t> *FJt«*«'».t«*H"*. »lt^Xli. A { 
i r. He. N, «?©^ffitt^X^ffi£LU.-xV: ; 1 
©ai£^X©*»^*r»tt. 1 0 Oppn "«to»»:.t' 



C^T- ' U»jS< ;i©ffi> y-yei^7X, «7/Wj 'J #7 • : ; ; : ©1*ttSifiL, IR9ttiL«j¥ • fe^SrSilffrtXtf ' y...- 
X. *?7-^&#7X. 7;PS/7-<&#7XV <£^. "WV*£\/ 

i-UVvI'; ^ : ^7Xf(Z)^7XW©feO*)ffS Ll^ #(t. V— y 1 - 10 ; [0 0 9 5] E L^WW^^^SSS^K'R y" \ ; ... 

H • ' : : > $ Uv ttit«t LTt±. . *f ?x1R^fci: , ; - v»ritf . $T©»)ttt • *^on> h 7X b fcfa : 

£*»'*ev»* - tve**. :r : •'• if*. •:. : : • V ■ V/v ,/ : 

: [0 0 8 7] M±«tt. X^— !t-SrffiV»TiSS*PS . [0 0 9 6 J SI«*#)iK©J:'5J5:7t#?}]K$ffl \ V,:^" 

■••"v.: lt«. «*isf-x'. ->'j*t-x. #7xt*-x\ # • v [o o 9 7] ik^^^^-mv: .eIjs*©** J \ ' • 

; ; '$Vt>. x*— a?i©}iofc&tt#rc<& 5Eftfi©fe£&£fT5fc©T*5*t. sustLx V 
; y i*^^©.^tt(i#!ciB|gsn;st>©Ttttt< . x^- \z> /w>#--: wftttn, %wmtno>E.-?fr s j^bs - y : ;r : y'.' 
.. . • :^-tLxomm\z^ou^h<D^&niiim^<Dmvt zo^znz. ;:. " *:y:M- ;V * ; ^^^.-- •:• ; r ' : '."y.; "v ;: '-- v 

' ; • ;-e*oTt)iv^ *-©*£££: LTtt;''ftlW0li«# vy ■ [0 0 9 8] SjfctfW*. ,S*W{cttS7tiii s iK** { iS . ' ' ' 
• ' ■ ■ > -1~2 Otfm . ±0iffSU<ttl~l Otfm . !t#tC2~ ••• (,:>t>©£fflV>tl«&< . ELSSftttfiWCKiRtfa^;: •. .;: 

• ■ ; 8 /im i«!f$LU. £©=t5&il&© ! &4>tt. ISfi l 0 td^^LU. UlSlttt. U-if-fe^<!:^fit,T*5 . . " 

: . • >*t>^0) 7-x^u-f = H*^^«J • ^sa^t/K^' : 

[o o 8 8] tm. m±mm®zmi$.btz®G\z\^ mts® • m^mmmt^m • x^ u K&itsw ■ o 
■ . • , •5»^©wiLi^^$tbT(±. wiE^fflT«tv^ : to o 9 9] iu>?-\±. &*mz i &ft*mitLts.^ 

•\' ' • 1#IC2~8 wm WjglAWSL^. 30 io)i#f+*^«6< . 7*h'JV7*57<- • EPfiS'J " ; 

: . '■ '/'' [0 0 8 9] X<— tt." ^«e)M±ffl«*f^ r f«CjiA '^T{S«*/^-^>^m5l55<t77:i:fc©^W*L. i.-'^y." 

■"• ' , . 4"lci5^-5X^— 9—©^-*aii> JF*L< fiO. 0 l . ^ns«&. *-;PaA«ffi ( I TO, I ZO) Wfi£K 

xTv i ; ; ; ; - [0 0 9 0] «SSU<htT«. ^SUfc«»^S*^ [0 1 0 0] ,^ft*^tt v ft*W»0*ft«#Spft;.' ; < ' 

[009 i ] ^mza^x. GfaZLto&fczmKt . [oion *56w©*«e_L'j^»i.;a«;- : ; 
•sssttttt. #as*«fct^»i#7x. s^ft' 40 /vvzmW}®v>ELM?tLTm>t>t\z>tf> $m \ 

•\ . : iSSSISfci: Si. G a A s . Z n Se, Z mWifTi) Z t hT>Zt>. ^JD«JEtt. 2-30 

•>V;L nS. GaP, I n P&if^Stf e.n. >fecn^'©IS. ... Y g«tSh*. . : ' ; 

MS*5V^l©A7 7Tl*f [0 10 2]-*»WO#«EL.J|^tt;\«*tf6|-i t*^ 
v , , LfcSMfcffl c t^T^S; $fc<fe)S «•«<!: UT . 1" J: 7 K, S« 1 /*-;H4A«ffi 2 /*WMW$^./- : 

«. Mo. A I , Pt.I r.'.Auy.. ;Pdft.£Sffll>* ; ^aA*ft^)i 3 /%7tl 5 /# 

*f*L< «^5X*«*<ffli^ti«. 3HR. t»©«^ftAH6/m?-aX«ffi7 t^Hfi^ffllint . . 

'■: '. [o o 9 2]>sic. *mm?z, w-wtizg,®.^ i/;:y^x^ 



( 10 ) ' ; • ^ •• #$2 0 0 0-2 6 8 9 6 7 

[0 1 0 3] ■'.'iB*W©*.=f tt.' I*W#l«flK*R' . .vX. A 1 L i/A 1 mttHteT-f ^XlC/W 7X Lfc 

LT©^ffl©ffi. « A 0 R*ffl L ✓ B £ & [ 0 I .-r 4 ]'. » 6 nfc#*E t 1 0mA 

Vatsftv 7> b*^7^. ' «*o«fflTn-f^i:ffl o ocd/n' , mmm&G. •9y.t*o£.:*fc. 4* ; 
v>* . ' ■ > ". V" \ ' • tP&C J: 0 »«aft0!IMM*«l&li©5'-- hftinSltig 

[0 1 0 5]- • ' 10 Ifctr^ jRJV. 1 0-0niT©^--h«&tttl kQ/cm 
' [*Ji0«i \<*ifeM 1 >#7XS«£ LT?-->V& 1 T*>). v JW*fciyiT*4:.l x 1 O' p • CUT*? \ 
: SMA«7: 0 5 9 5«*+tt^*fflHTX^77iSt» X-. ; : ,^ . ; : \. 

bfc. - : ' . v/^;. : v:.;.< - ;;v>:;V-- '>uV''"C6 1 1 5] <£«W2>*k#J 1 lc*V>T. 

[0 10 6] £fl5StE±JC I'TOSW-yy K%ffl''^v^*iP«TH^l®ji*ft*' L }, 6*VbN a, K, R 
R F7n hO >XA -y •$") y ^ftlC «t 0 .' iffiiaS b V C sfc<fctfF £074$JJ£|Rft.. jfefcrt.B; e , 
; 2 5 0 *CT?, IKJP 2 0 0 nin© I T 6 *-;H$ASffili Sr •■. M g . C a, S r. BaMtfR aO 7;P# 'J ±SS£K 
Mf&Llto ; " Vv 7Clg. SfcttLa. .Ce„ P r, Nd. Pm. Sm. E 

[pi 0 7] I TOmmm$rtfJ&f&2Wtmig.e>&ffi : £ u. G,d., Tb; Dy, Ho, E r. Tm, YbMO 
UV/Or ftf Lfci, X/t>y^2iS»8«*^^-«* : Lu(05 H 1 «EU:©7C 

[0 10 8] *U-C. ■?—?«* HCS i O, ;^fflV»V 3* [0 1 1 6] ift; VMRu, Zn, Smfcitf I n 

#©X/.t>y 's'ijjjiA r (c*fLO, * 5 %SA LTffi^ . fc;' /' V : ',.:[>.■■ -l-iK • ,; '' --, 

fc. S1SSft 2 51C. B£ttU—h- lnm/min . SjfPH^ [0 1 1,7 ] , <*JSW 3 >%jfm 1 fc^TJ 

0. SPa^SAm^SW/cm' <hbfc. *£Slbfe*-;t> .tt^-^aAiScSBi-rSKC. ^-y^ K©i8l5££S. 

ttAJBOiBL&ti. S i O, ., "Cifcofc. i Ot <h U X/V^^OO, tfi**£* : TA r lC*f 

[0 1 0 9] N, N, N ' . N *— h 7 ■: T^E a- th€r 5 % i; l> . ^CDfflfi£$S i O, ., iLti; 

(m - 1 7iZM - 1 , 1 ' - tf 7 x - 4 . 4 . / ; : H*I6W 1 tMitX^m E L SjSf-*ff« U ^ - ^ 

-v7,5> (TPD) h'JX (8- + /'Jy7h) -y hOfflfiltSrS i O, ; tU Xrty?iJX<DO, SitMS: 

7^5n<>A (A 1 q3 ) <t. ;P7V>iSr. ±^©^ 30 / k%TA r tC*f-rsfi^tt«r 3 0 % £ U ^CDmfiK^S 

.*%&0. 2 nm/sect LT4 0no(DJf ^ i G, . , , t tfeffitt^KW 1 t^^id LT*«E L^f 1 

tfc. T PD : A 1 q3 = 1 :. 1 (Efttfc) '« CO , v >'irts»U ..9-Vv HOffiSESG e O, i-U X/^f 

«^WC»Lr^7U>* 5#*% K^7Ufe. V V . 13X<bO, «E* SrXATA r lcWr^S° tt* 3 0 

[0110] ^V»T. S«*X/t 2/ ^ SIB Cgt L i ; b ; G e O, . , , t ^&tt!2fpfl| 1 1 

,pCVft4' Mrxti^tfc>-yy>*fflV» v ;*J^./ ; UT*«tE L^Sf^Sb; ^t^v S 

©*l«m^aA*ft^*2ni<DKJSic/SMUfc. ^©i \. : i G e,. s O, iU X/ty ZpZVOt *|ISaeAT 
#©X/t -y ^ ^XttA r : 3 Osccm. O, : 5 sccmT% \j A r IC^IT^ii^tt* 1 0 % t L. -^(DiaiSSr Si.. s v 

•"*»•,( 2 5T?.)'T, PSIKL'- h lnm/nin . KifPffi^ : ■ ■ . G e.i , O,. ,, t LfeflfittHttW 1 t|H|filtCbt#t8E V 

0. 2~2Pa. SAm^J : 5 0 OWiLt. Bfc&b*HK L^Srf^KL. ffflBUfci; ': ; ;V; 

®m?&\me>&f&\t. h\v,mmxtb-> 40 [01 is] 4<o»*. .'. ^-rn©«r«E i *^ iiijgw 

[0 1 1 1] :'.«E*«-3-«;Si, >UX (8- ' /: [0 1 1 9] <ttK0y>*«5^ 1 (X*5^T. I TO*- 

>/.'J/7h) 7>5ri^A (A tq3 ) ^»©B ;UftAm«*^Ufc«. 0. MTDATA 

.»a*6'... 2nm/sectUT3 OnnKDjf ^ IC^»L. . Q. lnn/secT l 0nnO«SiC^»LT* 

SASI t bfc, -■• ■ : • y :';;;' ^)V&Xm^mkb ? . T PDZmm&& 0 , lnm/sec 

[0 112] &^T V pteft'^t**. A l L;|A('l' ;v; : T2'6mO)«SC^b^*-;i/.l6^»*»»«L^.- *: 
i :. 7at%) £ lnm©J?St?««L. ttttTA 1 «r 2 0 Jg^Lfc«. 5 6K: h 'J X (8- 

• 0nmO)?$lr^»U. mfaASffi^it^«l*Sfit •;-^- > ' 7h) 7^5^^ (A 1 q3 ) tSr. «SjSS0, : r 2 '; 
t: ftSll^7XM±LT*«EL«^$^fc. . nm/sec«i:bT4 OnmcOJfSIC&ifU ^«Kco«-f SA*ii 

[0 1 13] #6tlfc*«Et-^fcS**TV'«W*..-..a>' bfc.\'-e«)'l!lttj|lt«l 1 trt^lCbT^tSE' 
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5 0 cd/V T*pfc. "; • '. .VY ■'■ \ : ? : - ••;> Y; 

[o i 2 o] • :;VvO^ ; .;V 

:«wsterffi0^fcs. >: '• ; ' : ---'.';U;y--:'\ / v--. 

[0 3 J E L ^-?©tecD«f fi£«*J t fc** 
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